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Identity 
Other names: NKL, NPHP7 




Size: 7383 b; 6 coding exons. 
Transcription 




524 amino acids; molecular weight: 55,688 kD.  
Member of the Krüppel-like zinc finger proteins 
family, forming a subfamily with Glis1 and Glis3 
closely related to Gli and Zic protein families. 
Description 
Similarly to Gli and Zic proteins, Glis2 contains 5 
Cys2-His2 zinc finger motifs separated by a conserved 
consensus region T/SGEKPY/FX (Zhang et al., 2002). 
Expression 
In mouse tissues: high expression level of Glis2 in 
kidney, moderate level in heart, lung, low level in 
prostate, brain, colon (Zhang et al., 2002). In rat 
embryos: high expression in embryonic kidneys 
(particularly within the ureteric bud in 16-dpc and 19-
dpc rat). Expression of Glis2 detected in caudal somites 
and in the neural tubes of 13-dpc in rat embryos (Zhang 
et al., 2002); high expression level in neural tube in 
Xenopus, mouse and chick embryos (Lamar et al., 
2001).  
In human: GLIS2 mRNA is highly expressed in kidney, 
low level in heart, lung and placenta (Zhang and Jetten, 
2001). 
Localisation 
Nuclear localization (Zhang et al., 2002); the 3rd Zinc 
Finger motif contains a region required for the nuclear 
localization (Vasanth et al., 2011). 
Function 
Krüppel-like zinc finger family proteins can act as 
activator or repressor of gene transcription. They are
involved in regulation of embryonic development and 
various physiological mechanisms in adults (Dang et 
al., 2000). Kang and colleagues described the 
regulation of gene expression by Glis1-3 through the 
interaction with transcriptional mediators that are 
recruited by specific repressor and activation domains 
within the respective Glis protein. According to cell 
context, Glis2 can thus act as a transcriptional activ tor 
or repressor. Glis2 is especially implicated in the 
maintenance of normal kidney structure and function; 
both activation and repression roles are involved during 
embryonic development and adult kidney (Zhang et al., 
2002; Attanasio et al., 2007). GLIS2 has also been 
described as NKL (neuronal Krüppel-like protein): 
NKL is broadly expressed in the neural tube and 
peripheral nervous system when neural precursors are 
differentiating. NKL is implicated in neurogenesis, 
promoting neuronal differentiation (Lamar et al., 2001). 
In mice, Zhang and colleagues (Zhang et al., 2002) 
highlighted the presence of an activation domain 
located between Gly71 and Gly137. Two repressor 
domains were identified: one is located between Ser148 
and Arg171 and the other is located within the first zinc 
finger motif. CtBP1 (C-terminal binding protein 1) and 
HDAC3 (histone deacetylase 3) are two co-repressor 
recruited by Glis2 for its repression activity, though a 
repression complex (Kim et al., 2005). 
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Homology 
GLI proteins are homologous of Cubitus interruptus 
(Ci) in Drosophila melanogaster which plays an 
important role in wing development. Ci and GLI are 
involved in Sonic-Hedgehog pathway in Dosophila and
vertebrates. (Zhang and Jetten, 2001).  
Glis2 shows high homologies with Gli and Zic 
Krüppel-like protein families.  
In mice highest homology is observed in the zinc figer 
motifs: 57%, 56%, 56% and 49% homology with Gli1, 
Gli2, Gli3 and Zic1 respectively. 3rd and 5th zinc finger 
domains show the highest homology with Gli proteins 
(70 and 88% homology) (Zhang et al., 2002).  
In human: highest homology is observed with GLI1: 
58% between Zinc Finger domains. 3rd, 4th and 5th Zinc 
Finger show the highest homology: 65-80% homology 
when compared to those of GLI and ZIC proteins 
(Zhang and Jetten, 2001). 
This suggests that Glis2 interacts with DNA in the way 
Gli and Zic proteins do (Zhang et al., 2002). 
In both human and mouse, little homology with Gli and 
Zic protein family is observed outside the zinc finger 
domain, which show that Glis2 belongs to another 
subfamily of Krüppel-like zinc finger proteins (Zhang 
et al., 2002; Zhang and Jetten, 2001). 
Implicated in 
Acute megakaryoblastic leukemia 
(AMKL, AML-M7 (FAB classification)) 
Note 
CBFA2T3-GLIS2 or ETO2-GLIS2 fusion oncogene 
(Thiollier et al., 2012; Gruber et al., 2012; Masetti  
al., 2013).  
For the first time, GLIS2 has been implicated in the 
haematological context. GLIS2 is indeed not expressed 
in normal hematopoietic cells. Its fusion to CBFA2T3 
leads to the expression of GLIS2 in blasts. 
Prognosis 
Worse overall survival at 5 years than other pediatric 
AMKL patients. 
Cytogenetics 
The ETO2-GLIS2 fusion oncogene results from a 
chromosomal inversion inv(16)(p13.3q24.3). This is a 
cryptic inversion not visible by on a karyotype. 
Abnormal protein 
Different fusions points have been described: 1) 
between exon 11 of CBFA2T3 and exon 3 of GLIS2 
(most frequent); 2) between exon 10 of CBFA2T3 and 
exon 2 of GLIS2; 3) between exon 12 of CBFA2T3 and 
exon 1 of GLIS2. All fusion proteins are predicted to 
contain the GLIS2 DNA binding C-terminal Zinc 
Finger domains and the three CBFA2T3 N-terminal 




Nephronophthisis, an autosomal recessive kidney 
disease. 
Cytogenetics 
Mutation in GLIS2 gene: homozygous transversion 
IVS5+1G>T that leads to an abrogation of the 
obligatory splice site and to a non-functional protein. 
This mutation defines a new cause of NPHP (Attanasio 
et al., 2007). 
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